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Purpose of Annual Energy Report
Provide an update on progress toward Comprehensive Energy Plan 
goals

90% renewable by 2050, all sectors

2025 Interim Goals
◦ Electricity: 67% renewable by 2025

◦ Thermal: 30% renewable by 2025

◦ Transportation: 10% renewable by 2025

GHG reduction goal of 40% below 1990 levels by 2030



Electric Sector
Renewable Energy Standard sets the pace for renewable energy in the 
electric sector
◦ “Power supply questions now revolve around the most cost-effective way to meet 

the RES requirements, not around how much renewable energy to acquire.” 2016 
CEP at 277.

63% renewable in 2019

Maintaining affordable electric rates is critical for electrification of 
transportation and thermal sectors, and therefore GHG reduction goals



Electric Power Supply Sources



Thermal Sector
27% renewable
◦ Primarily cordwood

Well behind on weatherization goals
◦ 80,000 buildings by 2020

◦ 27,186 buildings actually weatherized by end of 2018



Thermal Renewable Supply



Weatherization



Transportation Sector
5.9% renewable
◦ Mostly ethanol in fuel

Remains largest contributor to GHG



EV Deployment



EV Registrations per capita



GHG Emissions
Vermont GHG Emissions Compared to 1990 
Baseline

Estimated 2018 GHG Emissions



Cost of Carbon Model
WHAT:  The Department developed a flexible tool that estimates the lifetime 
$/CO2e saved from programs/measures under a variety of scenarios

WHY:  Given need to address greenhouse gas emissions to meet our goals, and 
limited funds to support programs, need the ability to compare programs across 
sectors using available data 

HOW:  Calculate readily quantifiable benefits and costs
◦ Use Public Data, Technical Reference Manual and Tier III Technical Advisory Group savings 

values where possible

◦ Directly attributable economic costs and benefits accruing to Vermonters (externalities 
excluded); closest to Resource Cost Test

◦ Flexible using selectable options for incentive amount, equipment size, etc.



Caveats & Considerations
Limited to select carbon reduction measures
◦ Carbon reduction is not usually the primary objective for each measure/program

Variety of assumptions for each measure
◦ Future costs may decrease (EV) or performance may improve (heat pumps)

Some societal benefits are excluded, such as comfort and health impacts.  

Serving the most vulnerable, Energy affordability, economic development not 
considered.

Estimates are a snapshot in time; based on 2018 data
◦ Increasingly renewable grid is included

◦ Distribution system upgrade costs are not included

Diversity of complimentary programs/measures important 
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Results – Relative Cost of Carbon Reduction



Electric Energy Efficiency Potential 



Q&A

Appendix Follows



Carbon Model Example Measure: Cold Climate 
Heat Pump (Single Zone)

Costs Benefits

Purchase Price & Installation Avoided Fossil Fuel Costs

Electricity Costs for Heat Pump
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Nameplate Capacity (BTU/hr)

6,000 – 24,000

Incentive Amount

[$500] [$750] [$1,000]S
E
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Carbon Increases Carbon Reductions

Added Electricity Consumption 
(kWh * ISO New England Marginal Emissions Rate 
* Share of Electricity Fossil Free Generation)

Avoided Fossil Fuel Combustion 
(EIA CO2 Emissions Coefficients)
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Carbon Model Example Measure (2) : Cold 
Climate Heat Pump (Single Zone)
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